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Abstract
BACKGROUND 
Metastatic small bowel low-grade neuroendocrine tumors (NETs) have a good 
prognosis. Surgery is the only curative treatment; however, this may induce 
advanced liver disease, particularly in long-term survivor patients. Acquired 
hepatocerebral degeneration or Parkinsonism in cirrhosis is characterized by 
rapidly progressive extrapyramidal symptoms in patients with advanced liver 
disease.

CASE SUMMARY 
A 70-year-old man presented to the emergency department with diminished 
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consciousness and disorientation, and was diagnosed with hepatic enceph-
alopathy. The patient was diagnosed in 1993 with a metastatic small bowel NET, 
for which he twice underwent hepatic surgery, with metastatic resection in 1993 
and a right hepatectomy in 2002 to remove two hepatic metastases. In 2003, the 
patient started first-line chemotherapy and in 2004 started the first of three 
consecutive biological treatments, followed by radio-molecular therapy, achieving 
stable disease for 14 years. Disease progression was identified and he underwent 
an endoscopic retrograde cholangiopancreatography. However, in 2019 advanced 
liver disease was identified. We diagnosed the development of acquired hepato-
cerebral degeneration, an unusual long-term side effect after multiple hepatic 
procedures.

CONCLUSION 
The importance of regular and ongoing surveillance in long-term NET survivors 
who undergo hepatic procedures should be integrated into the therapeutic 
management plan, as some of these negative outcomes could be prevented.

Key Words: Neuroendocrine tumors; Hepatocerebral degeneration; Parkinsonism; 
Somatostatin analogues; Everolimus; Hepatic metastases; Peptide radionuclide receptor 
therapy; Encephalopathy; Paramagnetic deposits; Case report
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Core Tip: To the best of our knowledge, this is the first case report of acquired hepato-
cerebral degeneration in a metastatic small bowel neuroendocrine tumor long-term 
survivor, an uncommon irreversible extrapyramidal neurodegenerative condition 
encountered in patients with cirrhotic chronic liver disease, and resulting in widespread 
cerebral, basal ganglia, and cerebellar damage.
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INTRODUCTION
Neuroendocrine neoplasms (NENs) are a rare group of cancers accounting for about 
0.05% of all newly diagnosed malignancies and 0.5% of all gastrointestinal and lung 
malignancies[1-3]. Nonetheless, the incidence rate increased 6.4-fold from 1973 to 
2012[2,4]. NENs are a heterogeneous group of malignancies with a slightly higher 
female preponderance, and are most commonly found in the gastrointestinal tract and 
lungs[5].

The neuroendocrine system encompasses not only the endocrine glands but is also 
scattered throughout the exocrine parenchyma, the so-called diffuse endocrine 
system[6,7]. Histologically, NENs are clustered into two main groups. On one hand, 
neuroendocrine tumors (NETs) are typically well-differentiated tumors characterized 
by uniform nuclei with dense granules, histologically described as “salt and pepper.” 
By contrast, neuroendocrine carcinomas have a poorly defined phenotype with a high 
mitotic index, and up to 40% do not express neuroendocrine markers[6,7]. Diagnosis 
confirmation must always be accompanied by a biopsy of the primary tumor or 
metastases. The 2017 World Health Organization classification takes into account the 
grade of differentiation and the Ki-67 mitotic proliferation index, distinguishing four 
groups; G1, G2 and G3 NETs and neuroendocrine carcinomas. Ki-67 grading is an 
important prognostic factor, and is therefore a mandatory biomarker in pathological 
reporting[8-10].

Liver metastases represent another crucial prognostic factor. Surgery of metastases 
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is the only treatment that offers a cure[11]. For unresectable lesions, there are multiple 
treatment options such as somatostatin analogues (SSA), interferon α, local liver 
therapies, chemotherapy, peptide-receptor radionuclide therapy, angiogenesis 
inhibitors, and mammalian rapamycin inhibitors. SSA have both anti-secretory and 
antiproliferative effects, improving progression-free survival in both the PROMID trial 
(octreotide LAR vs placebo) and the CLARINET (lanreotide vs placebo) trial[12,13]. 
The NETTER-1 trial reported prolongation of progression-free survival (PFS) after 
treatment with 177Lu-Dotatate compared to treatment with octreotide in patients with a 
well-differentiated midgut-NET[14]. Notably in the case of gastrointestinal NETs, the 
certainty of evidence is highest for the combination of SSA plus 177Lu-dotatate[15].

Nonetheless, the downside of these options is that many of these treatments can 
result in injury of healthy liver parenchyma and development of sinusoid liver 
fibrosis, and consequently induce portal hypertension with progression to advanced 
liver disease. The main complications of chronic liver disease are hepatocellular 
carcinoma and portal hypertension[16,17]. According to a study published in 2013 by 
Tryc et al[17], about 4% of cirrhotic patients develop progressive hypokinetic-rigid 
syndrome, which is not present in hepatic encephalopathy, recently referred to in the 
literature as “cirrhosis-related-Parkinsonism” or “acquired hepatocerebral 
degeneration (AHD).” The most commonly reported symptoms of patients with AHD 
are bradykinesia, cerebellar symptoms, tremor, and rigidity[16,18,19].

It has been hypothesized that AHD originates from increased manganese deposits 
in the basal ganglia, particularly in the globus pallidum, damaging the presynaptic 
dopamine transporters and post-synaptic dopamine receptors in cirrhotic 
patients[17,20,21]. Treatment with levodopa can be effective when D2 receptors are 
available[17,22]. The study by Rose et al[20] analyzing postmortem human brain tissue, 
demonstrated an increase in manganese deposits in several brain structures of 
cirrhotic patients. The two main causes of increased manganese deposits that the 
authors found to be statistically significant resulted both from portocaval-shunt and 
liver dysfunction[20]. This manuscript is the first case in the literature to report AHD 
in a metastatic gastrointestinal NET long-term survivor.

CASE PRESENTATION
Chief complaints
A 70-year-old male patient presented in January 2019 to the emergency department 
with diminished consciousness and disorientation, without any other relevant 
symptoms.

History of present illness
Neurological symptoms were first reported in May 2017 and asymmetric Parkinson’s 
disease diagnosed in June 2018 for which he received levodopa.

History of past illness
The patient had a medical history of high blood pressure, which was treated with 
diuretics. The patient denied use of potentially hepatotoxic drugs. He also had 
diabetes mellitus type 2 treated with metformin, without any other cardiovascular risk 
factors. He underwent a gastrectomy and Billroth II reconstruction in March 1993 for a 
gastric ulcer.

His oncological history started in 1993 when he was diagnosed with a metastatic 
midgut NET confirmed by a hepatic biopsy, in which the anatomic pathology reported 
a well-differentiated tumor with a Ki-67 expression of 1.26%, graded as a G1 tumor 
(Figure 1), and without hepatic enzyme alterations. He subsequently underwent two 
hepatic procedures: a single metastasis resection from the right hepatic lobe in July 
1993 and a right hepatectomy was performed in 2002 to remove two hepatic 
metastases. There were no changes to laboratory data or computed tomography (CT) 
scans after both procedures.

In November 2003, the patient started first-line chemotherapy with streptozotocin 
and doxorubicin after a new hepatic lesion appeared. In 2004, the patient showed 
hepatic progression and began treatment with the biological agent octreotide. He 
achieved stable disease lasting until 2010, when a CT scan showed a new hepatic 
lesion in the surgical bed, three sub-centimeter hepatic lesions, and a new adenopathy 
in the hepatic hilum. The treatment was discontinued. Then the patient participated in 
the RAMSETE clinical trial evaluating the efficacy of everolimus at 10 mg daily in non-
functioning extrapancreatic NETs, and was randomized to the active treatment arm. 
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Figure 1 Anatomic pathology report of the tumor biopsy. A: Hematoxylin and eosin staining showing neoplastic neuroendocrine cells with a typical insular 
pattern infiltrating hepatic parenchyma; B: Chromogranin A positivity with granular/dot-like cytoplasmic staining; C: Ki-67 staining shows a proliferation rate of 1. 26% 
in the hot-spot, and the neoplasia was graded as G1.

The lesions showed tumor shrinkage with a total reduction of 23%, corresponding to 
stable disease per RECIST v1.1. The only side effects were low platelet counts and 
grade 1 pneumonitis (CTCAE v5.0). After 5 years with stable disease, a CT scan 
showed progressive disease in July 2015, and he changed to a third biological 
treatment, lanreotide at 120 mg monthly, again achieving stable disease as the best 
response.

In June 2017, he presented to the emergency department with cholangitis due to 
extrinsic compression of the bile duct from hepatic lesions, and a choledochal stent 
was inserted by endoscopic retrograde cholangiopancreatography. The CT scan 
showed progressive disease in the liver. A somatostatin receptor scintigraphy revealed 
liver, hepatic hilum and peritoneal uptake, and he started peptide receptor 
radionuclide therapy (PRRT) with 177Lu-Dotatate for three sessions and 30 mg 
octreotide LAR monthly, achieving partial response as the best response. One year 
later in July 2018, the patient returned to the emergency room with a new episode of 
cholangitis. Hepatic magnetic resonance imaging (MRI) showed extensive progression 
in the surgical bed, invading the biliary stent and causing partial obstruction. A new 
endoscopic retrograde cholangiopancreatography was performed to unblock the bile 
duct and antibiotic treatment was administered. At discharge, the patient continued 
on octreotide LAR, and had an ongoing best response of stable disease at the time of 
presentation to the emergency department in January 2019.

It should be noted that in May 2017, the patient began to complain of memory loss 
and distal tremor, but it was not until June 2018 that he was diagnosed with 
asymmetric Parkinson’s disease by a neurologist. At this time, the CT scan showed 
heterogeneous liver with signs of portal hypertension. The patient began treatment 
with levodopa for Parkinson’s disease, without a significant clinical response.

Personal and family history
There was no relevant family history.

Physical examination
On physical examination, he presented with flapping, jaundice, facial amimia, and 
cogwheel rigidity in both arms. There were no signs of Kayser-Fleischer rings. All 
other neurological examinations were normal.

Laboratory examinations
Blood tests showed low platelet count, low albumin and evidence of cholestasis, with 
no other relevant alterations. Urine sediment and blood culture were negative, ruling 
out an infectious cause. The patient presented with Child-Pugh B and MELD 8 at 
admission. Ceruloplasmin was within normal ranges. There were no findings of 
hypovitaminosis, dyselectrolytemia, hypothyroidism, hepatitis virus serologies, or 
autoimmunity tests.
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Imaging examinations
A head CT scan performed with intravenous contrast material revealed no evidence of 
intracranial hemorrhage, mass, or acute territorial infarct. However, an abdominal CT 
scan and brain MRI shed light on our case. The CT scan showed signs of portal 
hypertension, describing splenomegaly and splenic dilatation with collateral 
circulation, as well as an intrahepatic portosystemic shunt without biliary tract 
obstruction (Figure 2A and B). Surprisingly, brain MRI showed symmetric basal 
ganglia hyperintensity in a T1 alteration and asymmetric extension to cerebral 
peduncles, compatible with deposits of paramagnetic substances (Figure 3A and B) 
related to the intrahepatic shunt described in the previous CT scan. A video-electroen-
cephalography was performed and showed neuronal dysfunction of metabolic-toxic 
origin. To complete our analysis, the patient underwent a gastroduodenoscopy, which 
showed grade 3 esophageal varices and the liver MRI revealed multiple irregular 
metastases (Figure 4).

FINAL DIAGNOSIS
The patient was diagnosed with hepatic encephalopathy and AHD secondary to 
advanced liver disease, most likely induced by a combination of previous hepatic 
resections, targeted therapies, and radionuclide treatment.

TREATMENT
We started treatment with both oral and rectal laxatives, banding, and beta blockers at 
increasing dosage, improving the hepatic encephalopathy symptoms without 
developing side effects, thus restoring the patient to his basal state.

OUTCOME AND FOLLOW-UP
The patient was discharged after 2 wk of treatment with only a remaining rigidity of 
the superior left extremity, a sign of non-reversible neuronal damage due to AHD. We 
did not administer any further oncological treatment, and best supportive care was 
maintained. Levodopa treatment was stopped. The patient was alive 6 mo after 
discharge.

DISCUSSION
NENs are rare and heterogeneous tumors with the particularity of secreting hormones, 
adding a further layer of complexity to their clinical management. On the other hand, 
this also gave the treating physician the opportunity to target these tumor cells with 
multiple approaches. We must consider carefully the treatment modalities available, 
since our choices will impact our patients’ future. In this particular case, the patient 
developed an AHD after receiving multiple treatments for his metastatic midgut NET.

In particular, the patient underwent two hepatic surgeries and multiple hepatotoxic 
treatments, notably receiving four targeted therapies, three doses of PRRT, and lastly a 
somatostatin agonist. According to the NETTER-1 study, PRRT is superior to 
octreotide, but an important part of our treatment approach is to individualize the 
therapy according to the type of tumor, patient and treatments received previously. 
While PRRT treatment is a local radiotherapy that is highly selective for tumor tissue, 
it also affects the healthy surrounding hepatic parenchyma. Our patient had little 
healthy hepatic parenchyma left, and therefore had a greater susceptibility to local 
“ablative” therapies.

The patient experienced advanced liver disease after PRRT treatment, which likely 
acted as a trigger for AHD in a patient with unhealthy liver tissue, as we could 
identify in the CT scans and from consecutive liver laboratory tests before, during and 
after PRRT (Figure 5). The patient was not a candidate for closing the portosystemic 
shunt due to technical difficulties, and the patient’s severe portal hypertension (Child 
B cirrhosis) and a high bleeding risk, so his only options were preventive medical 
treatment. Thus, the AHD symptoms of our patient persisted, since the cause was not 
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Figure 2 Contrast-enhanced computed tomography (portal phase). A: Biliary prosthesis (0), and abnormal vascular hepatic vein in the most marginal 
aspect of the left liver lobe related to a portosystemic shunt (1); B: Enlarged vein in the gastrohepatic ligament associated with small gastric mural varicose veins (2). 
Metastatic lesions at the hepatic hilum (3).

Figure 3 Brain magnetic resonance imaging. A: Axial; B: Sagittal projection showing T1-weighted imaging, hyperintense signal (arrow) within a lentiform 
nucleus extending into the midbrain.

treated. On the other hand, the hepatic encephalopathy responded excellently, within 
days, to ammonia-lowering agents. The Parkinson’s disease was initially thought to be 
primary, but with the extensive paramagnetic deposits in the basal ganglia and the 
poor response to levodopa, it would be more reasonable to consider it a Parkinsonism 
secondary to the portosystemic shunts and hepatic cirrhosis. As stated previously, the 
presence of manganese in the basal ganglia of cirrhotic patients is diagnostic of AHD 
and can result in irreversible neuronal damage.

CONCLUSION
Herein, we report the first case described in the literature of AHD in a metastatic NET. 
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Figure 4 Liver magnetic resonance imaging. Axial T2-weighted imaging HASTE magnetic resonance imaging. Multiple irregular right liver metastatic lesions 
(3).

Figure 5 Blood tests before and after treatment. Laboratory test parameters showing platelet count (× 109/L), glomerular filtration rate (GFR) (in mL/min/173 
m2) and total bilirubin (mg/dL) before and after peptide-receptor radionuclide therapy treatment.

Patients with NETs are typically long-time survivors, and we currently have multiple 
treatment modalities to choose from. Selection should be based on maximizing 
survival and reducing both the potential immediate and long-term side effects. The 
negative outcomes relating to hepatic injury in long-term NET survivors resemble 
those of patients with advanced liver disease. As such, regular monitoring and 
surveillance for potential complications in long-term cancer survivors should be 
recommended to rule out negative outcomes that may appear following treatment.
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